The salt 1-(2,3,5,6-tetrafluoropyridyl)-3-benzylimidazolium bromide crystallizes in the non-centrosymmetric space group Pna21. The structure arises from - stacking between the benzyl and tetrafluoropyridyl groups of the cations and cation-bromide interactions. It is the latter that gives rise to the non-centrosymmetry.
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The '- stacking' interaction between complementary arenes and polyfluoroarenes has received some attention as a tool in crystal engineering.
1,2 Typically studies have concentrated on molecules in which complementary rings of a molecule can be co-planar, and which typically pack such that the arene and polyfluoroarene of one molecule stack with the complementary rings of two other molecules forming columns that are virtually perpendicular to the rings (Scheme 1a). The alternating direction of the polarity of the molecules arising from this stacking results in no net polarity. Consequently, in the absence of other factors, these molecules don't crystallize in a non-centrosymmetric crystal class.
Recently the design and construction of a non-centrosymmetric network incorporating - stacking interactions between benzyl and pentafluorobenzyl groups was reported. 3 It was argued that facilitating the bifurcated stacking of the rings, by preventing columnar stacking, would generate a polar axis necessary for non-centrosymmetry (Scheme 1b). It was reasoned that columnar stacking could be prevented by the use of molecules in which the planes of the complementary rings can be parallel but not co-planar, and in which the 'step' is greater than 4 Å. (This would also prevent weaker stacking interactions between the imidazolium rings.
4 )
The cation of 1-(2,3,4,5,6-pentafluorobenzyl)-3-benzyl-imidazolium bromide, 1, satisfies the criteria and was indeed found to crystallize in the non-centrosymmetric space group P1 (BONKUL). 3 The - stacking of cations of 1 generates chains of cations parallel to the c axis with columns of complementary rings stacked parallel to the b axis, forming sheets (Scheme 1c). However the - stacking has no obvious influence on the structure parallel to the a axis, and a centrosymmetric structure would result if alternating sheets were arranged antiparallel.
It is therefore likely that the interactions between the cations and the bromide anions are more important in determining the symmetry of the crystal structure of 1 than the - stacking interactions. The cation-bromide interactions hold the sheets of cations parallel and additionally orientate the imidazole rings in the same direction (N2C-H lies almost parallel to the a axis). Each bromide bridges two sheets with close contacts to the acidic hydrogen atom of the imidazolium ring (C···Br 3.678(6) Å) of one cation and a backbone hydrogen atom of an imidazolium ring of a neighbouring sheet (C···Br 3.619(6) Å). These data are suggestive of hydrogen bonding, 5 as has been described in other imidazolium bromides. 4 The importance of the bromide anion in the crystal structure is supported by the lack of crystallization of the chloride, iodide and perchlorate salts. However, non-centrosymmetry is generated by the imidazole rings aligning in the same direction giving a nett polarity parallel to the c axis.
As with the structure of 1, it is evident that the bromide anion plays a pivotal role in determining the crystal structure. The geometry about C1 and the C1···Br distance (3.467(3) Å cf. Σvan der Waals radii 3. 55 7 ) suggest hydrogen bonding between the acidic hydrogen, H1, and the bromide anion. 5 The interaction with the imidazolium backbone hydrogen atom, H3, (C3···Br 3.593(3) Å) is likely to be weaker.
Attempts to prepare the tetrafluoroborate salt of 2 by anion metathesis in methanol using a large excess of sodium tetrafluoroborate were unsuccessful. This observation suggests a larger lattice enthalpy for the bromide salt than the tetrafluoroborate salt and further demonstrates the importance of bromide in the crystal structure.
The data for 1 and 2 strongly suggest that - stacking is important for the formation of chains and sheets with polarity in one or two directions, but cannot account for polarity in the perpendicular direction. In salts 1 and 2 this arises from hydrogen bonding between the imidazolium rings and the bromide anions. 
